Abdominal distension is one of the principal features of irritable bowel syndrome.'~' Characteristically, patients report that distension is absent in the morning and progressively appears during the day with eating being the most frequent exacerbating factor.4 The cause is entirely unclear and many question whether it is even a real phenomenon. Explanations to account for this symptom include excessive intraabdominal gas, depression of the diaphragm, increased lumbar lordosis, and voluntary protrusion of the abdomen.' There has been little or no investigation of the subject, however, not even to the extent of documenting whether girth does actually alter during the day.
'profile' on computed tomography. Previously postulated mechanisms for distensionnamely, retention of gas, depression of the diaphragm, and excess lumbar lordosis -were excluded by the radiological findings. Voluntary protrusion of the abdomen produced a completely different pattern on computed tomography to that observed in the irritable bowel syndrome. These observations suggest that abdominal distension may be related to changes in motility or tone of gastrointestinal smooth muscle.
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It was the purpose of this study to confirm or refute the existence of abdominal distension by objective measurements and then examine possible mechanisms with the aid of computed tomography. Abdominal girth, measured at three anatomical levels lying and standing. Position A: midway between the xiphisternum and the umbilicus. Position B: at the level of the umbilicus. Position C: midway between the umbilicus and the symphysis pubis.
Computed tomography. Using an electronic 'region of interest' pen on the scanner console to draw over projected anteroposterior and lateral computed tomographic 'Scout' views, an abdominal 'profile' was derived by outlining the periphery ofthe entire abdominal cavity ( Figure) . In addition, the amount of intra-abdominal gas was assessed by drawing round all gas shadows in both projections ( Figure) . Diaphragmatic position was measured relative to the vertebral column.
Lumbar lordosis. Using lateral standing plain x ray images, the angle between lines perpendicular to the upper border of the first and lower border of the fifth lumbar vertebra was calculated.
Patients were also weighed at both times to assess whether fluid retention could be contributory.
Twenty control subjects matched for age and sex were assessed in exactly the same way in terms of abdominal girth, but it was not thought ethically justifiable to submit this group to radiology.
STATISTICAL ANALYSIS
The girth measurements were found to have a non-normal distribution so were analysed using non-parametric methods. A Mann-Whitney U test was performed on the morning (am) measurements to evaluate the initial difference between the control subjects and the irritable bowel syndrome patients. The same test was then used to compare the groups with respect to change in girth (pm minus am). Changes in the computed tomographic data and lumbar lordosis in the irritable bowel syndrome patients were assessed by repeated measures analyses of variance. The gas volume values were found to follow log-normal distributions so were converted to natural logarithms for evaluation. Summary statistics have been detransformed into the original units for presentation, hence the averages reported are geometric means and the diurnal changes are the ratios of the pm to the am readings.
Abdominal distension infemale patients with irritable bowel syndrome: exploration ofpossible mechanisms Diagrammatic representation ofabdominal 'profile' and intra-abdominal gas measurements.
Results
In the patients with the irritable bowel syndrome abdominal girth significantly increased during the day at all three anatomical levels both in the lying and standing positions (Table I ). This increase in girth was also significant when compared with controls, who experienced negligible change. There was no difference between the patients and control subjects in initial girth measurements. There was a large and highly significant change in lateral abdominal 'profile' on computed tomography during the day (Table II) The accumulation of abdominal gas is often suggested as a possible mechanism of distension. This study failed to find any evidence of appreciably increased amounts of abdominal gas or its apparent redistribution. This observation is consistent with a previous study using a dilution technique which suggested that patients with the irritable bowel syndrome do not retain excessive gas. 7 Alvarez,6 in the only previous systematic study of distension that in the irritable bowel syndrome patients and the changes seen were those of diaphragmatic depression and increased lumbar lordosis. Most patients claim that distension is worse after meals, progressively deteriorates during the day, and settles after a night's sleep. It is known that meals are a potent stimulus of gastrointestinal motility as are some stressful daily activities."' Conversely, during sleep only basal interdigestive motility is present.'2"3 This leads to the possibility that an increase in gut motility or smooth muscle tone might be responsible, especially in the light of our findings that fail to support other mechanisms.
Abdominal distension in patients with the irritable bowel syndrome is particularly intrusive,' poorly understood, and frequently dismissed by their medical attendants. The confirmation ofits existence allows it to be considered as a legitimate feature of this disorder rather than as a symptom of dubious and possibly psychological origin.
